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(57)Abstract: 

PURPOSE: To obtain an electroconductive self-doped 
polymer which can be rapidly doped or dedoped, 
consisting of repeating units a specified proportion of 
which have at least one covalently bonded Bronsted acid 
group and therefore having a main chain structure which if' 
can give a 7c-electron conjugated system. : ^ 
CONSTITUTION: This electroconductive self-doped 
polymer consists of a number of monomer units 
0.01W100mol% of which have a covalently bonded 
Bronsted acid group and a 7t-electron conjugated system 
along the main chain. In said self-doped polymer, it is 
preferable to select a monomer unit having a covalently 
bonded Bronsted acid group from the repeating 
structural units of formulas I and II, wherein Ht is a 
hetero group, Y1, Y2, Y3 and Y4 are selected indepen 
dently of each other from the group consisting of 
hydrogen and -R-X-M, wherein R is a 1W10C linear or 
branched alkyl, ether, ester or amide component, X is an 
anion of a Bronsted acid and M is an atom which can 
give a positive monovalent counter ion when oxidized. 
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I&Cf!l5C*>*U7-«>iKa '!*!*«. * © f£ * 

a > Rtfifii^cftSLtrfTes, * £ w <& 

^«Uifett<0«i}>Ufc^'j7-^i5n*. 1 If 

* a 93 ® # 'j 7-tt«snfc$fc*aK:atf*a« 

siss?nT^sfc«, s a s a « a # w a s 
afcaifcT-tt, aaaacFaao^aeaaica 

/o h y * > a # y 7 - a c « ^-^^ $ n t in a 
fc «> , -r*>co&ffit<Diaai ( h * wr , a A A a--< 

«T«c4c««ofi?3!U^i5 a. a * t * tf , 

2 - ( 3 - ^ x ~ ^/ ) - X^/b^»>^A/^^ 
*rb<sS30fc£»t?'./2?>10««fC2- (3 

- ^ x - A/ ) x * y - ( 7 s y 7 c ; / ? a ^ 

» 51 ) 5. 0 9 (7. 8x10-3 ^ ;i, > £ S A? 

i/fcsjgjc, as 5-1 o*c?, * * > x n* * - 

(1. 2£ffl)£S/JALfc.s&/JDtttt15-20 
T - « «tff U , »^"P*tx-T^^iR3t*& 

»»3-(c&srAnt3#ufc„ ® # # aa * n , * 
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ttir^cttf-ee, :ni36n a m a <o x * 

- tr > $r ats tf5*£-r*:/ifl2<Dsatc86n 
&*W*r-<^2tt, m a £ # t3 , wl % &v c - 

s jb <d a # * K-/<>h-r^>^ig^r«fitt 
m ^ & $> tc , «ig<09^ii^yv-^tf^^«w 

K * - $r -f * - K . «i»l?fih7>5?^^-« 
0 AD I * 3 t? . iBK-7Ktf?-Ttt 1 K - 

tt«i^x-fii/i?3 08i l n/:. # « to ;b # & & 
N a 2 S 0 4 T U fc . SIM £ H ft S t* , 

5 . 3 » <z> m « a am ( ik * 6 5 % ) * * 

tic { » » ?a7h?77<r.-) (CHCI a ) 

^^7-f-tt53«rl7oTWmeai^»/5:. NMR 
(CDCI 3 , TMSa?4fi) : 2. 9 s , 
3 H ; 3 . It , 2 H ; 4 , 4 t , 2 H : 7 . 0 
- 7 . 4 ■ , 3 H . I R (--h, ycr i ) : 
3 1 0 0 w % 2 9 3.0i , 2920s., 1415 
w . 135 5 s , 1335s, 1 2 4 5 w % 
1173s, 1 0 8 0 w , 1 0 5 5 1 , 970s, 
955s,903t,850i,825w, 
795s , 775s , 7 4 0 w , v * z * ? a, 
(MS) 2 0 6. 0 . 

mm g 2 

2— ( 3 - f I z il/ ) If A/Y^^f Y Kff)ftfig 

± £ © * * > * ;i/ * * - > (5. 369, 
2.6xl0-*t;i/)£,Na|7.7?<2 
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35*) 4>30al71Zh>ffiFtt<Cttl*. 
B* U3 fsi 15 S t> Ac . ttRUfcCHi S O 3 N a £ IF 
»J U fc o ?r tt £ * (C li & H , ? □ n * Z* T to 
& L . li Blffl £ M 0 S04 T- tt b fc . }3 »1 £ 3* 
£ U fc £ C ^ . H®fii!fi#$Sn. *ovb$f7 

5%) NMRStf I R**C?bA>ttft<*> 

Sn^ot. NMR (CDC! 3 , T M S IC W 
? $ 6 ) : 3 . 2 ■ . 4 H : 7 . 0-7. 4b, 
3 H . !R (KBr , i/cr i ) : 3 1 0 0 ■ , 
2960s. 2920s. 2 8 5 0 *, 1760 

1 5 6 5 »> 1 5 3 5 1 , 1 4501 v 
1 428$. 1415s. 1 3 9 01 , 1328 

1 3 0 5*, 1255s. 12221, 
1170s. 1152a , 1100f, 1080 
» , 1 0 2 0*, 940b , 900w. 857s. 
8 4 0s, 810* , 770s. 695s. 
6 3 3 d , MS 2 3 8 . 

K 3 

2 - ( 3 - r x ~ n, ) jl $ y x a, *yi&+ b *) 
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Na 2 SOa 5. 3 4 7if (4. 2 x 1 0 - * 

t A/ ) a*tfK10al£. JL ffi Y .1" y K 
5. 0 5? (0. 533) fcScJtmO, C<DSI5S 

afc*70-CtC456*B8/»&Gfc. i3 6 n fc S 6 

6 -f * * -f K ( 0 . 4 5 ? > * 1ft £ U , ifc7t 

t M^AT«*t©aAtTftO, c n £ «* 6 

CfiSl/^^r»I8lCfflk>fc. NMR&lf I R 

h^tt*(0ffi»)Tfiofc o NMR (02 0, 
TMS7o/07Jl*^-MC»yft«> : 

3, is , 4H I 7. 0-7. 4i , 3H : I R 

(KBr . i/ ci- i . N a 2 SOa tf - 0 tt g §1 ) 
:1272b, 1242s. 1210s. 
1177$, 1120b. 1056s. 760b, 
6 7 8 * . 

2 - ( 3 - -3 1 X - /!/ ) ir/^/VtviA/^D'J 



3ifiSfH3Ta^ufcCiB^tt2 9 o m » o fc a 
a&*3o*>ca8n*ufc. **TS^uxnifc6 

*f*5S0T800a*<D6&ISS*Sfc. HI 0 tt 

5 7 - 5 8 tI7«ofc D NMR & V IR7^n 
A/tt&<Bffi9-Cfcofc. NMR (CDCI a , 
T'M S C # * & 6 ) :3. 4B. 2H ; 7. 0 - 
7 . 4 8 . 3 H o I R ( K B r , v c«- * ) : 

3 1 0 0* , 2 9 8 0* , 2960* , 2930 
*, 1455*, 1 4 12*, 1358$, 
1278*, 1260*, 122 5 *, 1165 
s , 1075*, 935*, 8 6 5 i , 8 3 0 i , 
790s. 7/0w,750»; 678s. 

6 2 5 » . 



c H CIS 

8h ft ffl 34.20 3.35 IS. 83 30.43 

C 6 H 7 S 2 O 2 S 

nmm 34.38 3.32 16.69 30.24 

2 - ( 3 - ^ X - A/ ) -X»>3Jly 

lK<0«tt^Q'j K (±EHfiSfl»4U:j:OS3S 
bfc^O) 1 05bj ( 5x1 0 - • Ml > £ 
1 . 5rt<DlffU<5IfflUfc ( t U * 1 7 - ■> - 7 

1. 74rf(2«l> ON. N-S?-f V7ntfA/ 
7^>£8/JQ0K:. £ £ 8 £ * 1 2 K0Ktff U> 
2k^T'«fiS«lK3t$d»S4i:9l/. ? n a 
* * A -C 3 0 Ml JJi U fc . £ « ^ & U . N a 2 

s o « ? « b , 3?m^ffliUT^maa&^^/c 0 

? a v> h ? =7 7 y - S u . ^ftfcSfiSIK 
» («$90%) tta « 27-28. 5 UH 
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(69. 940 t- A/ ) (D7D>86*;iffl/*S» 
U tz tit ft Jfi tC % N a H O 6 0 % ifll IS 8 
2. 8 59 (69. 9 4 d t JV ) ^ S /jo O /: . 
30ttffl»*Ktf*:&, 20jtfODMF1HC 
15.8-6f (66. 61i nol > <0 2 - < 3 
- ^ X " A/ ) X A/ -T * * -f K ( f» 3 <D 7? ? $ 
3 U fc 6 <D ) e8KUftlO«1 0»H»»T» 

?fc fi] U fc 8 , EfS&£*fc*ftEK4*IC£AU. K 
^ri-f ^/^6@)l6a5 0fc o *t £ & (* U . 
* U * Na 2 S0< T- E £ I, , ** £ * fir T » 
&&*f3fc. 5'0'% ^ * ? > - 5 0 % ? □ a ** 

98%^lR*T&feft*f9fc. tcJR 



CHS 
SI 0 fifl 5 7. 76 6 . 7 1 1 1 . 36 

C ! 3 H i a O « S 

5 7. 65 6.76 1 1 . 77 
NMR (CDCI a , TMStCWlT^^) : 
7.40-7. 20t.1H:7. 10- 
6. 8 6(1 , 2H ; 4. 1 8 q , 4H:3. 33 
t , 1H ; 2. 97-1. 97b, 4 H : 

1. 23t , 6H. I R ( — — I* 7 Y /I/ A , u % 
cb~ i ) : 2 9 8 0 w . 1730s, 1 4 5 0 w v 
1370», 7 7 5 w . 

1 . 4 9 ( 2 4. 9 6 « b o i ) <r> * B fc * y 

ate. i3U0fiW6-eS3SUA:^x^xA/ ( 7 6 5 **, 

2. 83b t /I/ ) #6nfcK*5fc£5 

t§-e2R®^estf> *v*Ti*asofc. $ e 

n r; g ^ % ^ * - 1 0%HCI ^lCi£?An, * 



U • Na 2 S04 Tfc«UTiN#90%Ta&|j3 
J&ftzmtz* C n € £ o a •* A/ A - ^ * * > fp 6 

tt IS' : 1 18-1 19TC, NMR (DMSO/db, 
TMSCtt?dd> :12. 60brs. 2H: 
7. 5 3 - 6. 8 0 b , 3H ; 3. 20t , 1H 
2 . 6 0 t , .2 H : 1 . 9 9 a , 2 H . I R 
( K B r % v % c«- i ) : 2 9 0 O w , 17 
10s, 1 4 1 0 w x 1260w,925w, 7 
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CHS 
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4 - ( 3 - f x ^ ,v ) 7 ^ ;u * 9 > ^ ;u * » - 
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E&»*£ft«£iaatt. ^ T ^ □ □ * ^ A t i« 
»UT*Rl5-f *4TY Kttt« U, 7 * h > T ft 

n?««ltOfi6«!T8?), ?6Cfi5»T*C 
^<««IgTf (D$$ffi^fc. « £ IB tt ft <D 
S 9 T o fc . NMR (D2 O, T M S 7 a /t > 
^**-hC»tft«) : 1 . 53-1. 97 
» , 4 H : 2 . 47-3. 1 3i » 4 H ; 6 . 9 
7-7. 20d , 2H:7. 30-7. 50a , 
1 Ho IR (KBr , v » ci- 1 . N a 2 S O 3 
e - 0 m 5! ) : 2 9 0 5 * , 1280a, 121 
0 s , 1180s, 1 2 4 2 i, 1210s % 
1180s, 1130s, 1060s, 970s, 
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lexim oonn^fti. 009*10** 

4 3 9 4> 3 ffl J& ft 7* & AO O fc . S & & * 

3 ft f?J # £ g tr . TfC^T&fcUfcig^X-xA/ 
T2@ lift US U , ^ T * O *T fc ffl * N a 2 S04 

f a?h^77Y-»ia ( p v n ? to , Rtf^n 

□ ^A/A^ffl) ufc»atu?«fc ( » & 2 6 - 

2 7t) • NMR9BX«a9Tft9fc. NMR 
(CD CI 3 . TMSC»t*fi) : 1. 4 5- 
2 . 3 8«, 4H ; 2. 72t , 2H ; 3. 65 
t . 2H ; 6. 78-7. 12 (J, 2H; 
7. 18-7. 42. 1 H . [R(s-h70 
^ ^ci-i ) :3120», 2 9 2 0 s, 
2 8 7 0 « , 1465b. 1370s. 1278 
» , 1 2 6 0 w , 1160s, 10-751 , 
9 3 5 w , 8 5 0w , 830a, 7 7 6 5 s , 
680». 6 2 5 *. 585s, 535s , 
510s,7ufc#tfttfc<o&9T»£^fc. 
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C H CIS 

l\ 8 ftl 40. 25 4 . 64 1 4 . 35 26.36 

C i Hi i CI O 2 S 2 

$ ffl ffi 40.23 4.69 14.94 26.63 

2LaUBUL2 

4 - (3-yiui) 7r/^»>i^ji/ 
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si fig m 1 i raaofcj-.Es^D'j k 3 6 2 *$ 
(1. 5x10-3 »o 1 ) * & t \c mm < * 1/ * 

81 f* S « C , 3 9 2 9(2911) (ON. 

^«J€-2e®^^Stf, ^ "C * H C I 
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ffi U fc . ftfffl Na 2 S04 T £ 

<Dfc*^4=*>4O%0?aD*A<A£i3tt81<i: 
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O fc . # 5 n fc & fe ( © * 8 4 % ) Ut <9 # 4fr 
ffi £ ft U fc . 
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It I? ffi 46. 1 3 6. 02 27. 36 

C s Hi 4 S 2 O a 
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w , 2 9 7 0b , 2 8 6 O w , 1460d, 14 
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U V "Vis f A max , Me OH, nn(e ) J : 2 
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1H), 7.03-6. 7 7 ( d , 2 H > , 3 . 
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